In the past few decades, the technical requirements of control systems have become more stringent to be applicable to many aspects of industrial applications and automation devices, ranging from robots in manufacturing, underwater vehicles, and unmanned aerial vehicles to human-robot interaction. However, these applications and devices always need to operate in a complex environment.
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e growing number of applications in complex engineering environments, along with the increasing requirements and demands for the system stability, safety, and reliability, is posing new theoretical and technological challenges to the advanced controller design.
One major challenge is the provision of innovative solutions to deal with the complex operation environment. A general and illustrative definition of complex environment could be "a scenario which is dynamic and uncertain", e.g., unknown environment model, high spatiotemporal complexity, rapid changes of light intensities, and unknown disturbances. e complex and dynamic environment o en leads to a rapidly increasing complexity of the control algorithm and then results in difficulties for the real-time controllers. erefore, revealing the properties and behaviors of system operating in the complex environment could not only bring in novel control designs but also provide solutions for systems operating realistically and efficiently in complex and unmodeled scenarios.
In this special issue, we bring together works under the topic of control design for systems operating in complex environments and collect papers in related fields. e contributors have investigated the design for a wide range of control systems, such as robot manipulator, aerial robots, and wheeled mobile robots and have also performed some progress on fundamental theoretical studies.
e article by S. Krafes et al. gives an updated state of the art on the control of several classes of two degrees of freedom underactuated mechanical systems such as acrobat, inverted pendulum, crane, rotational pendulum, and the inertial wheel pendulum and so on. For these underactuated systems, the authors provide a description of the mathematical models of each system and then review the classification and control strategies for these systems such as sliding mode control and intelligent control.
In the field of robot control, nine papers of the special issue investigate the control design of the robot in the complex environment with a wide range of applications, for example, the research of harvesting robot (L. Luo et al. e selected papers in the special issue could not cover all the recent advances of the control design for systems operating in complex environments, yet they present the state-of-the-art progress in this area. We hope these valuable papers enrich knowledge in the complex systems community and provide guidance to the readers who are interested in this topic.
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